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~ Autonomic of Poincare Plots o f  Components 
Heart Rate Variability 
Bruce D. Nearing, Julie A. Kovach, Richard I_ Verder. Institute for 
Preven~n of Cardiovascular Disease, Deaconess HospltN, Harvard 
Medical School, Boston MA; Walter Reed Army Medical Center, 
Washington DC 
Poincare plots of R-RN against R-RN+I intervals offer a simple yet powerful 
technique 1o characterize heart rate variability, do not require data stationarity, 
and are less sensitive to art;fact han spectral analysis. Heart failure patients 
exhibit a clustered, torpedo pattem which is distinct from the dispersed, 
complex pattern of normal subjects. To characterize the autonomic basis for 
these patterns, we tested the effect of beta-edrenergic (metoprolol, 1,5 mg/kg, 
i.v.) and muscadnic (glyccpyrrolate, 0.01 mg/kg, i.v.) blockade in conscious 
dogs. The patterns in the 6 dogs were: Control: 6 complex; Metoproloh 6 
fan-shaped (x 2 : 12, p < 0.05); Glyccpyrrolate: 5 tsrpedo-shaped, 1fan (X 2 
= 12, p < 0.05, ~. Example: 
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Conclusion: Autonomic blockade reveals two general Poincare plot pat- 
terns: e fan following beta-edrenergic blockade end a torpedo following 
muscarlnic blockade. The torpedo Poincare pattern of heart rate variability is 
consistent with clinical evidence of enhanced sympathetic activity in patients 
with heart failure. Thus, Poincare plot technique provides a simple, dynamic 
method for tracking autonomic function which could provide unique insights 
into neural control of the normal a~d diseased head. 
~ Improved of Cardiac Patient Data Management 
Integrated From Palmtop and Oesktop Computers 
Yzhar Charuzi, Gabriel Leonte, Michael Mesnik. Cedars.Sinai Medical 
Center, Los Angeles, California 
We are using a personal digital assistant (PDA) equipped with XT processor, 
MS-DOS 5.0 system, I Mb RAM and 10 Mb PCMCIA RAM card. Hospital 
patient (pt) data was entered into WordPedect (WP) 5.1 word processor using 
form tiles and macro programs to ensure a standard format and complete 
data set for each pt. History and physica((H&P), consultations, procedures, 
daily notes, or discharge summary can be selectively printed and immediately 
placed in the chart obviating frequently illegible handwritten otes. The PDA 
records are integrated into the office pamonal computer (PC) via a null 
modem serial interface or PCMCIA drive. The office PC holds independent 
subdirectsdes for hospital data, test results and a master tile which integrates 
all patient data. Through WP 6.0 Dos or WP 6.1 for Windows QuicT, Finder 
index, all records can be queried for a variety of subsets. 
Advantages of this system are: 1) standardization of data entry for beth 
in and outpatients 2) access to pt data independent of hospital chart 3) 
immediate printouts of hospital activities in pt chart 4) summarizing of all 
lot dal.~ into a master file 5) instantaneous recall of information 6) a copy 
of pt master fi~e together with embedded ECG and other graphic data is 
available for pts and doctors 7) accurate billing information 8) queries of PC 
sutXlirectorias allow rapid access to patient information, thereby facilitating 
decision making thus improving quality of cardiac patient care. 
~ A  Neural Network Model for Anaqlsis of  
Prognostic Factors in Congestive Heart Failure 
Donna L. Hudson, Maurice E. Cohen, Rebecca J. Kacefield, Prakash 
C. Deedwania. University of California, San Francisco, California State 
University and VA Medical Center, Fresno 
A connectionlst expert system derived from a neural network model is used to 
establish a model for prognostic factors in congestive heart failure (CHF). The 
learning algorithm was developed by the authors and utilizes a non-statistical 
approach to supervised learning. The algorithm generates a non-linear deci- 
sion surface which divides cases into two or more categories. The method 
has been applied previously to the analysis of exercise testing data (E1-1"). 
Output from the model is easy to inteqoret. An equation of the form: D(x) = £ 
w~ xL + ~: w~ xl x I is obtained. The weighting factor wl on each x~ indicates the 
relative importance of that parameter; w~ indicates the relative importance of 
the interaction of x~ and x i. Several hundred patients with congestive heart 
failure were followed. A random sample of 50 surulvlng patients were com- 
pared to a similar sample of patients who bad died. The neural network was 
run to determine possible prognostio factors. Thirteen vectors were used as a 
training set with each vector consisting of eight components: symptom status 
(decreased, stable, increased), BUN, orthopnea (y/n), dyspnea at rest (y/n), 
heart rate, edema (y/n), functional impairment (levels 1-3), PND (y/n). The 
parameters are listed in order of impo~nce, as determined by the decision 
function, Testing the decision model on the entire data sets results in the 
following measures: sensitivity: 79%, specificity: 80%, accuracy: 79%. As 
more follow-up data become available, the model will be retrained using a 
larger sample to test stability. 
~ Analysis Hoiter Data for  Indications of  o f  
Congest ive Heart Failure Using Continuous 
Chaotic Modeling 
Maurice E, Cohen, Donna L. Hudson, Prakash C. Deedwanla. University of 
California, San Franc/sco, California State University; VA Medical Center, 
Fresno, California 
A continuous approach to chaotic modeling developed by the authors has 
been used to produce second-order differenc~ :Jlots representing the rate of 
change of the heart rate variability obtained from 24-hour Holter tapes. A plot 
with low variability will have points clustered around the origin. As a means of 
quantifying these results, we developed a central tendency measure (CTM) 
which provides a rapid summary of information: 
CTM = [~2 '~(d,,]/(n - 2, 
1 il[(di+2-dl+l)2+(dl+l -di)2] 0's < r 
Z~(d~) = otherwise 
with n the total number of points, d, the time between heart beats at time 
n, and r the radius selected for analysis. A program computes second-order 
differences and CTM in one pass, with an option 1o produce graphical output 
in the form of a second-order difference plot. The processing time is under 
90 seconds for 100,000 points. Fifty-four Holler tapes were analyzed: 26 
for patients with congestive heart teitura (CHF) and 28 for normal subjects. 
Central tendencies were evaluated using r = 0.1. The mean CTM's for CHF 
(0.69) and normats (0.90) were significantly different (p < 0.01). Only two 
normals had a CTM less than 0.8, while 15 CHF subjects felt into this category. 
This method shows promise in evaluating Holler tapes as one parameter in 
the diagnosis of CHF, and may also be useful in the evaluation of other 
cardiac disorders. 
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Cutoff  for a Rapid Whole B lood Cardiac Treponln ~ 
T Assay 
Robert H. Christenson, Gladys L. Nonsozana, Show-Hong Duh, 
Luann ~.~hs. Univ. of Maryland, Baltimore, MD; Boehringer Mannheim 
Corp., Indianapolis, IN 
Elevated cardiac troponin T (cTnT) in patients with acute coronary syndromes 
(ACS) has been related to an adverse outcome, indicating that cTnT may 
be useful for tdaga and risk stratification. Because turnaround of the "Gold 
Standard" cTnT assay (ES 300; Boehdnger Mannheim Corp.) requires 1.5- 
2.0 his, we examined a binary (+/-) whole blood cTnT Rapid Assay that 
requires only 20 min by comparing its cutoff to the ES-300 assay. A positive 
cutoff el 0.2 ng/mL for the Rapid Assay was investigated using concurrent 
serum and EDTA blood specimens from 483 ACS pts. The ES-300 showed 
161 positive results (> 0.2 rig/eL) and 322 negative results (< 0.2 rag/eL); 
the Rapid Assay yielded 156 positive results while 327 pt samples were cTnT 
Rapid Assay negalive. Comparative data between the ES-300 and the Rapid 
